Primary leiomyosarcoma of the kidney is rare. Here we report a case of metastasis of this tumor to the stomach. A 73-year-old man visited our hospital suffering from general weakness and intermittent tarry stools. He had undergone right nephrectomy for renal leiomyosarcoma 2 years previously. There had been no local recurrence or distant metastasis in the 2-year follow-up period. Endoscopy revealed two submucosal tumors in the stomach. These tumors were diagnosed histologically as leiomyosarcoma and distal gastrectomy was performed. Subsequent histochemical staining confirmed the diagnosis of gastric metastasis from renal leiomyosarcoma. The patient died due to metastases to the liver and bone 9 months after the operation. To the best of our knowledge, this is the first report of gastric metastasis from primary renal leiomyosarcoma.
Introduction
Metastases to the stomach are unusual and most of them arise via a hematogenous route from malignant melanoma or carcinoma of the breast or lung [1] . Gastric metastasis from a renal tumor is rare and all reported cases involve renal cell carcinoma [2] . Leiomyosarcoma of the kidney is also uncommon, accounting for 1-2% of malignant renal tumors in adults [3] , and metastasis of this tumor to the gastrointestinal tract has rarely been documented [4] . Here we report a case of primary renal leiomyosarcoma that metastasized to the stomach.
Case Report
A 73-year-old man had undergone right nephrectomy for treatment of a right renal tumor 2 years previously. Grossly, the specimen consisted of a tumor arising at the lower pole of the right kidney. The tumor measured 12 × 11 × 8 cm and the cut surface showed the mass to be circumscribed, solid and white ( fig. 1a ). Histology showed that the tumor was composed of spindle cells arranged in interlacing fascicles, with elongated, hyperchromatic nuclei and eosinophilic cytoplasm. Two mitotic figures were noted per 10 high-power fields ( fig. 1b ). Immunostaining showed tumor cells with cytoplasm that was diffusely positive for smooth muscle actin (SMA). Based on these data, leiomyosarcoma arising from the lower pole of the right kidney was diagnosed. Gastric endoscopy before nephrectomy showed normal findings. No local recurrence or systemic metastasis was detected in the 2-year follow-up period.
The patient visited our hospital due to general weakness, epigastric pain and intermittent tarry stools 2 years after the operation. Physical examination revealed an anemic conjunctiva and abdominal tenderness in the periumbilical area. Laboratory data showed a low hemoglobin level of 4.0 g/dl and transfusion of 4 units of blood was performed. Upper gastrointestinal endoscopy revealed two submucosal tumors: one polypoid tumor 4 cm in diameter located in the anterior wall of the middle body, and another tumor 3 cm in diameter that showed ulceration and was located in the posterior wall of the middle body ( fig. 2) . Histopathological examination of biopsy samples indicated a leiomyosarcoma.
Chest X-ray showed no metastases and computed tomography scans of the abdomen showed a gastric mass and several paragastric lymphadenopathies without other distant organ metastases. Therefore, distal gastrectomy was performed under a diagnosis of metastasis of renal leiomyosarcoma or gastrointestinal stromal tumor of the stomach. Subsequent histopathological examination showed spindle cells with marked pleomorphism. The number of mitotic figures was 40-50 per 10 high-power fields ( fig. 3a) . In histochemical staining, the tumor was positive for SMA ( fig. 3b ) and negative for c-kit ( fig. 3d ) and CD34 ( fig. 3c ), which confirmed the diagnosis of metastatic high-grade leiomyosarcoma with paragastric lymph node metastases. The postoperative course was uneventful, but the patient died due to metastases to lung, liver and bone 9 months after the operation.
Discussion
Metastases to the stomach are unusual, with the estimated incidence of gastric metastases at autopsy in patients with a known malignancy varying from 1.7 to 5.4% [5] . Up to half of patients harboring such metastases are symptomatic, most commonly with bleeding, pain, vomiting and anorexia. Hematogenous metastatic lesions usually implant in the submucosal layer of the stomach, appearing as one or multiple discrete submucosal nodules that may ulcerate, and the metastatic lesions sometimes manifest as larger masses [5, 6] . Endoscopy may be useful for diagnosis, mainly for small nodules with or without central ulceration, polypoid masses and ulcers [5, 6] . The common primary tumors that metastasize to the stomach are malignant melanoma and carcinoma of the breast and lung [1] . Gastric metastasis from a renal tumor is uncommon and only 15 cases have been described, all of which were renal cell carcinoma [2] . Therefore, a metastatic gastric tumor from renal leiomyosarcoma is extremely rare, and to the best of our knowledge this case is the first reported in the literature.
Leiomyosarcoma usually arises in the uterus, gastrointestinal tract and soft tissue. Primary renal leiomyosarcomas account for 1-2% of all malignancies in the adult kidney [2] and may arise from the renal capsule, renal parenchyma, pelvic musculature or main renal vein. Grossly, the tumor has the appearance of a leiomyoma with a well-circumscribed margin and a whorled cut surface. The malignant counterpart, however, appears fleshy and has areas of necrosis, hemorrhage and cystic degeneration [7] . Radical nephrectomy is the treatment of choice for renal leiomyosarcoma [8] . However, chemotherapy and radiotherapy are also recommended considering the aggressive behavior of the neoplasm. Renal leiomyosarcomas have rapid growth and a high metastatic tendency, and show both local and distant recurrence. These characteristics lead to a very poor prognosis with a 5-year survival rate of 29-36%, and most patients die within 1 year of diagnosis [9] .
Management of high-grade sarcoma involves a multidisciplinary approach, including surgical resection, radiotherapy and adjuvant chemotherapy. The possibility of gastric metastasis should be considered in patients who present with upper gastrointestinal bleeding [10] . Patients with bleeding from a gastric metastasis due to high-grade sarcoma often have widespread disease at presentation, and thus the role of surgery is limited. Surgical resection of a gastric metastasis may be performed to control life-threatening bleeding, but most patients do not receive a long-term benefit, as shown in the current case. Fig. 1 . a Macroscopic findings for the resected specimen. The tumor formed a circumscribed, solid, white mass at the lower pole of the right kidney. b Histopathologically, the tumor was composed of spindle cells arranged in interlacing fascicles, with elongated, hyperchromatic nuclei and eosinophilic cytoplasm. Two mitotic figures per 10 high-power fields were noted (hematoxylin-eosin staining, ×200). 
